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FLAME-FREE WET OXIDATION 

BACKGROUND OF THE INVENTION 

This invention relates to methods and apparatus for per 
forming Wet oxidation of semiconductor Wafers. More 
particularly, the invention relates to safe methods and appa 
ratus for forming high quality oxides via Wet oxidation. 
Wet and dry oxidation processes are currently employed 

by the semiconductor industry for the purpose of forming 
oxide layers such as gate oxides and isolation oxides on 
semiconductor surfaces. Dry oxidation processes typically 
employ molecular oxygen, nitrous oxide, nitric oxide, or 
some combination thereof to react With a semiconductor 
substrate surface and produce a layer of semiconductor 
oxide. The nitrogen containing a species may be employed 
When it is desirable to impart some nitrogen to the oxide, as 
is the case With hardened gate oxides, for example. Because 
it is relatively sloW in comparison to Wet oxidation 
processes, dry oxidation is typically limited to the formation 
of relatively thin oxide ?lms. 
Wet oxidation is the subject of the present invention. Wet 

oxidation involves reacting ultra pure Water With the semi 
conductor surface to form oxide layers. Water vapor is 
typically reacted With a silicon substrate at a temperature in 
a neighborhood of 700 degrees Centigrade to form oxide 
layers betWeen about 50 and 6000 angstroms in thickness. 
The ultra pure Water is typically produced by a “torch” 
Which is a reactor Where ultra pure gaseous hydrogen is 
reacted With ultra pure gaseous oxygen to produce the Water. 

FIG. 1 presents a cross-sectional diagram of a Wet oxi 
dation system 10. The system 10 includes a “torch” II and a 
“furnace” 13 (terms used in the industry). As mentioned, 
hydrogen and oxygen react in the torch to form Water. The 
Water from torch 11 is piped to furnace 13 Where it reacts 
With the silicon on multiple Wafers to form silicon oxide 
layers. 

Torch 11 contains a torch chamber Wall 15, Which is 
typically made from quartZ. Chamber Wall 15 may assume 
a generally “jug-shaped” con?guration having a diameter of 
roughly 2“—12“ and a height of roughly 12“—20“. Generally, 
the torch is substantially smaller than the furnace. Note that 
torch 11 and furnace 13 are not draWn to scale in FIG. 1. 

Ultra pure hydrogen and oxygen are introduced to the 
interior of torch 11 through an annular arrangement of quartZ 
pipes. Ahydrogen inlet 17 is provided through the bottom of 
torch chamber Wall 15. A quartZ inlet is de?ned by an 
annular pipe 19 Which circumferentially surrounds hydrogen 
inlet pipe 17. The How of hydrogen through inlet 17 is 
controlled by the siZe of an ori?ce 21 Which may be a 
constriction at the end of quartZ inlet pipe 17. 

Torch 11 also includes a heater 23 Which jackets a portion 
quartZ vessel 15. Heater 23 may in one embodiment be a 
simple coil heater. It provides the energy necessary to ignite 
a hydrogen-oxygen ?ame 25 Within the interior of torch 11. 
In many designs, the interior of torch 11 is maintained at a 
temperature of about 540 to 700 degrees Centigrade. At 
atmospheric pressure, a temperature of about 540 degrees 
Centigrade is required for ignition. The hydrogen-oxygen 
reaction is highly exothermic, producing a ?ame tempera 
ture in the neighborhood of 5000 degrees Centigrade. The 
Water produced by the reaction of hydrogen and oxygen in 
?ame 25 is directed to the bottom of furnace 13 through a 
pipe 27. There, it passes up through an injection tube 29 
Which is typically a holloW quartZ tube oriented vertically in 
the center of the furnace. 

Furnace 13 also includes a container Wall 31 Which may 
be made from quartZ. It is generally cylindrically shaped and 
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2 
has a diameter of roughly 10“ and a height of roughly 45“. 
Wall 31 is jacketed by a very precise heater 33 Which 
supplies sufficient energy to drive the oxidation reaction. To 
careful control the temperature Within furnace 13, multiple 
thermocouples may provided in close proximity to Wafers 
35. Other thermocouples are provided in heater 33. 
Typically, the furnace interior is maintained at a temperature 
of about 700 or more degrees Centigrade. Water from Water 
injection column 29 disperses throughout the interior of 
furnace 13 and contacts Wafers 35 supported on a quartZ boat 
37. QuartZ boat 37 is a ladder arrangement of horiZontal 
quartZ Wafer support structures cut in or held in place by 
three or more vertical rails. In a typical design, quartZ boat 
37 may hold betWeen 100 and 200 Wafers. The Water reacts 
With exposed silicon on Wafers 35 to produce silicon oxide 
layers. An exhaust port 39 draWs excess Water together With 
any gaseous carriers and reaction products out of furnace 13. 

This design has certain shortcomings. Most of these 
shortcomings derive from the fact that a hydrogen-oxygen 
?ame is produced. It is critically important that the position 
of this ?ame be carefully controlled so that it does not 
contact the quartZ torch vessel Wall 15 or inlet pipes 17 or 
19. Thus, the torch reactor must generally assume the 
jug-shape or some other shape Which is unlikely to contact 
?ame 25. In addition, the siZe of ori?ce 21 must be carefully 
controlled so that the hydrogen ?oW rate is suf?ciently high 
to prevent the ?ame from contacting quartZ inlet pipes 17 or 
19. Should the ?ame contact any of the quartZ components 
described herein, the quartZ my devitrify and vaporiZe. This 
introduces particulates and other contaminants to the ultra 
pure Water source, thereby precluding generation of a high 
quality oxide. 

Still further, many precautions must be taken to ensure 
that hydrogen explosions do not occur. Typical safety 
mechanisms include interlocks to ensure that hydrogen does 
not How Without oxygen also ?oWing into torch 11. Further, 
additional interlocks are provided to ensure that the ratio of 
hydrogen to oxygen alWays remains beloW 2:1 by volume. 
Typically, the hydrogen to oxygen ratio is about 1.9 to 1 by 
volume. Still further, the torch often includes a ?ame detec 
tor such as a ?ame detector 41 shoWn in FIG. 1. Such a ?ame 
detector ensures that the hydrogen and oxygen are actually 
reacting. If there is no ?ame, an explosive mixture may be 
forming Within the torch, Within the furnace, or elseWhere. 

In vieW of the above shortcomings, an improved Wet 
oxidation system is necessary. 

SUMMARY OF THE INVENTION 

The present invention provides methods and apparatus for 
performing Wet oxidation. Wet oxidation performed in 
accordance With this invention does not employ a ?ame. 
Therefore, contamination due to the ?ame impinging on 
quartZ components of a torch is not a problem. Flame-free 
generation of Water is accomplished by reacting hydrogen 
and oxygen under conditions that do not result in ignition. In 
a preferred embodiment, this is accomplished by providing 
a diluted hydrogen stream in Which molecular hydrogen is 
mixed With a diluent such as a noble gas or nitrogen. This 
use of diluted hydrogen also reduces or eliminates the 
danger of explosion. This can greatly simplify the apparatus 
design by eliminating the need for complicated interlocks, 
?ame detectors, etc. 
One aspect of the invention provides a method of forming 

an oxygen containing layer on a semiconductor surface. The 
method may be characteriZed as including the folloWing 
sequence: (a) forming Water vapor by reacting gaseous 
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hydrogen and gaseous oxygen Without generating a ?ame; 
and (b) contacting the Water vapor With the semiconductor 
surface under conditions Which form the oxygen containing 
layer on the semiconductor surface. The oxide may be a 
silicon oxide layer or a nitrogen containing silicon oxide 
layer, for example. The Water vapor should be suf?ciently 
pure to meet the requirements of the semiconductor device 
fabrication industry. Generally, this means that the gaseous 
hydrogen and gaseous oxygen each Will have a purity of at 
least about 99.999% by volume. 

One technique for ensuring that the Water vapor is formed 
Without generating a ?ame involves providing the gaseous 
hydrogen as a mixture of molecular hydrogen and an inert 
diluent. Preferably, the molecular hydrogen is present in the 
mixture at a concentration of at most about 10% by volume. 
Preferably, the diluent is molecular nitrogen or a noble gas 
such as argon. 

Another technique for ensuring that the Water vapor is 
formed Without generating a ?ame involves using a 
hydrogen-oxygen mixture having hydrogen far in excess of 
the stoichiometric 2:1 molar ratio. This technique involves 
forming a reaction mixture of gaseous hydrogen and gaseous 
oxygen in a ratio of molecular hydrogen to molecular 
oxygen that is at least about 4:6 by volume. Any excess 
hydrogen present after the reaction to form Water vapor is 
removed by ?ashing it off or by other suitable technique. 

If the Water vapor is formed in a reactor separate from the 
furnace, it must be transported from the reactor Where it is 
formed to a second reactor (e.g., the furnace) Where it 
contacts the semiconductor substrate. Alternatively, the 
Water vapor may be formed and reacted With the semicon 
ductor surface in a single reactor. In some embodiments, the 
reactor includes an injection column packed With a heated 
packing material over Which the reactant hydrogen and 
oxygen gases pass. The heated packing material provides the 
activation energy for the ?ameless reaction of hydrogen and 
oxygen. 

Another aspect of the invention provides apparatus for 
forming the oxygen containing layer on a semiconductor 
surface. The apparatus may be characteriZed as including at 
least the folloWing features: (a) a source of ?oWing gaseous 
oxygen; (b) a source of ?oWing diluted gaseous hydrogen 
comprising molecular hydrogen at a concentration of at most 
about 10% by volume in an inert diluent; (c) a reactor having 
one or more inlets alloWing the ?oWing gaseous oxygen and 
the ?oWing gaseous hydrogen to enter the reactor; (d) a heat 
source Which provides heat to the reactor, thereby activating 
a reaction betWeen hydrogen and oxygen to produce Water 
vapor; and (e) a Wafer support Which holds a semiconductor 
Wafer in contact With the Water vapor to alloW formation of 
the oxygen containing layer. 

If the Wafer support resides in a separate system, the 
apparatus usually includes a conduit for transporting the 
Water vapor formed in the reactor to the furnace. 
Alternatively, the Wafer support resides in the reactor Where 
the Water vapor is formed. The apparatus may also include 
an injection column disposed Within the reactor and packed 
With a packing material, as mentioned. In this design, the 
one more inlets are arranged With respect to the injection 
column such that the ?oWing gaseous hydrogen and the 
?oWing gaseous oxygen are passed to the injection column 
Where they react to form the Water vapor. 

These and other features and advantages of the present 
invention Will be described in further detail beloW in con 
junction With the appended draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a Wet oxidation apparatus 
including a torch for generating Water and a furnace for 
reacting that Water With semiconductor Wafers to produce 
oxide ?lms. 
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4 
FIG. 2A is an illustration of a streamlined torch for 

?ameless generation of Water in accordance With one 
embodiment of this invention. 

FIG. 2B is an illustration of a silicon oxide layer in 
accordance With one embodiment of this invention. 

FIG. 3 is an illustration of a furnace in Which Water is both 
formed and reacted With semiconductor Wafers to generate 
oxide layers in accordance With another embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention provides methods and apparatus for 
producing Water vapor Without the need for a ?ame. The 
Water vapor so produced is provided to a semiconductor 
Wafer or other substrate Where it reacts to form an oxygen 
containing layer. Typically, the oxygen containing layer is a 
semiconductor oxide such as a silicon oxide. Depending 
upon the reaction conditions and reactant compositions, the 
oxygen containing layer may also include other elements 
such as nitrogen. Nitrogen may be a desirable component 
When a hardened gate oxide is formed, for example. 
One technique for producing a ?ameless reaction betWeen 

hydrogen and oxygen involves using a reaction mixture 
Which is not explosive (or ?ammable) under the conditions 
of operation. At many temperature/pressure combinations, a 
hydrogen source gas of not more than about 10% by volume 
molecular hydrogen in an inert diluent Will not burn in 
molecular oxygen. For some applications, the concentration 
of molecular hydrogen in the hydrogen source gas should 
not be greater than about 5% by volume. In some cases, it 
may be desirable to go to hydrogen concentrations as loW as 
about 0.5% or even loWer in diluent. This Will produce Water 
vapor of quite loW partial pressure Which is suitable for 
controlled groWth of very thin oxides. 

In the hydrogen-oxygen mixture produced by mixing the 
diluted hydrogen stream With an oxygen stream, the oxygen 
may be present at about the half the molar quantity as the 
hydrogen to provide a 2:1 hydrogen to oxygen molar ratio. 
In a preferred embodiment, a slight excess of hydrogen is 
employed so that the molar ratio is slightly greater than 2:1. 

In an alternative embodiment, a ?ameless hydrogen/ 
oxygen mixture has a ratio of hydrogen to oxygen of at least 
about 4:6 by volume (regardless of diluent present). Such 
mixtures Will not burn at many temperature/pressures of 
commercial importance. At these high ratios of hydrogen to 
oxygen, care must be taken to ensure that the concentration 
of hydrogen does not drop signi?cantly beloW this ratio to a 
point Where it is explosive. Also, any unreacted hydrogen 
must be properly disposed of; as by ?ashing off exhaust gas 
from the reactor. 

In the case Where diluted hydrogen is employed, preferred 
diluents for use With hydrogen include any gas that Will not 
react With any of the system components including the 
semiconductor substrate, gaseous hydrogen, gaseous 
oxygen, or the reactor components themselves. Examples 
include the noble gases and nitrogen. When very pure oxide 
?lms are desired, the noble gases are preferred because they 
are less likely than nitrogen to react With any components. 
A particularly preferred noble gas is argon. Whatever inert 
diluent gas is chosen, it should be ultra pure to meet the 
purity requirements of Water for the particular application at 
hand. Generally, this means that the diluent should have a 
purity of at least 99.995% by volume (more preferably at 
least about 99.9997% percent by volume). Similarly, the 
molecular hydrogen and molecular oxygen source gases 
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employed as gaseous reactants should be ultra pure; both 
should be at least about 99.999% by volume pure. More 
preferably, the molecular hydrogen and oxygen source gases 
should be at least about 99.9997% by volume. It should be 
understood that the invention is not limited to these purity 
criteria. For applications Where relatively loW purity Water 
may be employed, the gaseous reactants and diluents need 
not be so pure as suggested here. 

When one of the above mentioned diluents is used in the 
?oWing gaseous hydrogen stream, its concentration should 
be at least about 90% and more preferably at least about 92% 
by volume. It should be understood, hoWever, that the 
invention is not limited to binary mixtures of molecular 
hydrogen and the inert diluent. In some situations, it may be 
desirable to include a useable quantity of a third component 
such as oxygen, a getter material (e.g., hydrogen chloride), 
and/or an impurity to be introduced to the oxide layer (e.g., 
nitrogen from nitric or nitrous oxide). 

In one example using the above concentrations of diluted 
hydrogen or ratios of hydrogen to oxygen, the reactor 
containing these compositions may be operated at pressures 
of betWeen about 800 and 1 Torr and temperatures of 
betWeen about 700 and 1,250 degrees Centigrade. More 
preferably, the reactor is operated at pressures of betWeen 
about 200 and 800 Torr and temperatures of betWeen about 
700 and 1,000 degrees Centigrade. In one speci?c 
embodiment, the reaction conditions includes atmospheric 
pressure and about 700 degrees Centigrade temperature. 

In conventional torches, the ratio of hydrogen to oxygen 
is maintained beloW 2:1. This ensures that there Will not be 
excess hydrogen that goes unreacted. Because of the dif? 
culty in setting the ratio stoichiometric 2:1, if a system Was 
designed to operate at that ratio, some times there Would be 
small excesses of hydrogen. Such excesses over the sto 
ichiometric ratio Will go through the torch Without reacting. 
This represents a potential explosion haZard. Thus, Wet 
oxidation apparatus is designed to Work at ratios beloW the 
2:1 stoichiometric ratio of hydrogen to oxygen. Because the 
present invention employs dilute non-?ammable hydrogen, 
the apparatus can be designed to operate at exactly the 2:1 
stoichiometric ratio. If there is a small excess of hydrogen, 
it does not pose a haZard. 

FIG. 2A provides an example of a reaction chamber that 
can be used in lieu of the torch shoWn in FIG. 1. As shoWn 
in FIG. 2A, a reactor 201 includes a housing 203 Which may 
be cylindrical in shape, for example. Other suitable shapes 
such as rectangles, squares, other polygons, and even the jug 
shape shoWn in the torch of FIG. 1 may be employed. 
Preferably, though not necessarily, reactor housing 203 is 
made of quartZ. Other suitable materials for housing 203 
include chemical vapor deposited silicon carbide on glass or 
quartZ, polysilicon, tantalum, and stainless steel (assuming 
that no hydrogen chloride is used in the reaction mixture. It 
may also be made from Generally, the siZe of reactor 201 is 
comparable to that of a conventional torch. For example, it 
may have a height of betWeen about 10 inches and about 50 
inches and a principal cross-sectional dimension of betWeen 
about 10 mm and about 12 inches. 

Reactor 201 includes a ?oWing gaseous hydrogen inlet 
205 and a ?oWing gaseous oxygen inlet 207. These may be 
provided as concentric inlets as shoWn in FIG. 1 or they may 
be nonconcentric, as it is no longer necessary to precisely 
control the position of a ?ame Which could possibly impinge 
on the torch components. Inlets 205 and 207 provide the 
gaseous reactants to reactor 201 from a source of gaseous 
hydrogen 213 (and optionally With Ar or N2) and a source of 
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6 
gaseous oxygen 215. The gaseous hydrogen should be ultra 
pure but diluted to the proper level With an ultra pure inert 
diluent as described above. The gaseous oxygen should 
preferably be ultra pure molecular oxygen. The gaseous 
reactants ?oW into reactor 201 Where they react Without 
forming a ?ame When heated to an appropriate temperature. 
That temperature is preferable betWeen about 580 and 700 
degrees Centigrade. The heat required to provide the acti 
vation energy necessary to promote the ?ameless reaction of 
hydrogen and oxygen may be provided by a heat source 209 
such as a plurality of heating coils. Heat source 209 should 
be controlled to provide a temperature Within the ranges 
speci?ed above to ensure reaction betWeen the hydrogen and 
oxygen. 

The Water vapor produced by the ?ameless reaction in 
reactor 201 exits through an outlet 211 and through an 
appropriate conduit to a furnace such as a conventional 
furnace as described With reference to FIG. 1. In the furnace, 
the Water vapor produced in reactor 201 reacts With exposed 
reactive surfaces (e.g., semiconductor surfaces) to produce 
high quality oxide layers as depicted in FIG. 2B. FIG. 2B is 
a more detailed cross-sectional block diagram of a quartZ 
boat 37 and a silicon. 

In a second embodiment, apparatus suitable for imple 
menting the present invention is shoWn in FIG. 3. The 
apparatus shoWn in FIG. 3 is a variant of the furnace 13 
shoWn in FIG. 1. In this case, the furnace has been modi?ed 
to include a reaction Zone Where gaseous hydrogen and 
oxygen streams can react to form Water vapor Within the 
furnace itself. No torch is necessary in this embodiment. The 
reactor dimensions are similar to those employed in con 
ventional furnaces as described above. As shoWn in FIG. 3, 
a furnace 301 includes many of the same components 
identi?ed in the furnace of FIG. 1. Those components are 
indicated by like reference numbers in FIGS. 1 and 3. 

As shoWn, reactor 301 includes a ?oWing gaseous hydro 
gen stream inlet 303 and a ?oWing gaseous oxygen stream 
inlet 305 at the bottom of furnace housing 31. A properly 
diluted hydrogen mixture is provided to inlet 303 from a 
source of diluted hydrogen 307. Molecular oxygen is pro 
vided to inlet 305 by an oxygen source 309. The inlets are 
arranged With respect to furnace housing 31 so that the 
gaseous hydrogen and oxygen streams entering reactor 301 
pass into a holloW vertical injector tube 311. As shoWn, tube 
311 is preferably disposed Within the interior of reactor 301. 
Thus, the temperature of tube 311 Will be about the same 
temperature as the remainder of the furnace; i.e., typically at 
least about 700 degrees Centigrade. 

In tube 301, the hydrogen and oxygen react Without 
producing a ?ame to produce Water vapor Which subse 
quently reacts With exposed reactive surfaces of Wafers 35 to 
produced the desired oxygen containing layers. To facilitate 
reaction of hydrogen and oxygen in injector tube 311, the 
tube may be ?lled With a high surface area packing material 
313 such as quartZ, beads, or balls. This packing material is 
heated by heater 33 to provide the activation energy neces 
sary to drive the reaction of hydrogen and oxygen. The siZe 
of the packing material should be chosen so that there is not 
an excessive pressure drop Within column 311. In addition, 
the packing material should remain ?xed in position so as 
not to introduce particles into the furnace. 

In a speci?c embodiment, the packing material includes 
rounded quartZ objects (e.g., spheres) of about 2 to 3 mm 
diameter. Obviously, the siZe of the packing material Will 
depend upon the diameter of column 311 as Well as the How 
rate of the gaseous hydrogen and oxygen streams entering 
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reactor 301. The shape of the packing material can also be 
varied to provide for speci?c pressure drops and reaction 
conditions. 

The oxide layers formed in accordance With this invention 
Will typically be high quality oxides formed on semicon 
ductor devices. Examples of the layers formed include gate 
oxides, ?eld isolation oxides, trench isolation oxides, 
DRAM capacitor dielectrics, etc. Such oxides are usually 
high purity semiconductor oxides such as silicon oxides. 
They may be formed as sublayers of in dielectric stacks such 
as stacked gate dielectrics including one or more layers of 
each of silicon oxide, silicon nitride, and/or silicon oxyni 
tride. It is also possible, that the oxide layer Will a non 
semiconductor oxide such as a metal oxide. 

The thicknesses of oxide layers produced in accordance 
With the present invention may be betWeen about 10 and 500 
angstroms, depending on the application. The thickness can 
be easily controlled by limiting the time that the semicon 
ductor Wafer is exposed to the Water vapor, by controlling 
the reaction temperature, by controlling the partial pressure 
of the reacting Water vapor, etc. The oxidiZing rate is directly 
proportional to the partial pressure of the oxidiZing species 
(i.e., Water). For very thin gate dielectrics or sublayers, very 
loW concentrations of hydrogen in diluent may be employed 
(e.g., less than about 1% by volume). Generally, gate dielec 
trics (or gate dielectric sublayers in a stack) and capacitor 
dielectrics are quite thin—on the order of about 10 to 15 
angstroms thick. Generally, ?eld isolation oxides are sub 
stantially thicker—on the order of about 200 to 5,000 
angstroms. 

While this invention has been described in terms of 
several preferred embodiments, it is contemplated that 
alternatives, modi?cations, permutations and equivalents 
thereof Will become apparent to those skilled in the art upon 
a reading of the speci?cation and study of the draWings. It 
is therefore intended that the folloWing appended claims 
include all such alternatives, modi?cations, permutations 
and equivalents as fall Within the true spirit and scope of the 
present invention. 
What is claimed is: 
1. A method of forming an oxygen containing layer on a 

semiconductor surface, the method comprising: 
(a) forming Water vapor, at pressures of betWeen about 

200 and 800 Torr, by reacting gaseous hydrogen and 
gaseous oxygen Without generating a ?ame; and 

10 

15 

25 

30 

35 

40 

8 
(b) contacting the Water vapor With the semiconductor 

surface under conditions Which form the oxygen con 
taining layer on the semiconductor surface. 

2. The method of claim 1, Wherein the gaseous hydrogen 
and gaseous oxygen each have a purity of at least about 
99.999% by volume. 

3. The method of claim 1, Wherein the gaseous hydrogen 
is provided as a mixture of molecular hydrogen and an inert 
diluent. 

4. The method of claim 3, Wherein the molecular hydro 
gen is present in the mixture at a concentration of at most 
about 10% by volume. 

5. The method of claim 3, Wherein the diluent is molecular 
nitrogen or a noble gas. 

6. The method of claim 5, Wherein the diluent is argon. 
7. The method of claim 1, further comprising forming a 

reaction mixture of gaseous hydrogen and gaseous oxygen 
in a ratio of molecular hydrogen to molecular oxygen that is 
at least about 4:6 by volume. 

8. The method of claim 1, further comprising transporting 
the Water vapor from a ?rst reactor Where it is formed to a 
second reactor Where it contacts the semiconductor sub 
strate. 

9. The method of claim 1, Wherein the Water vapor is 
formed and reacted With the semiconductor surface in a 
single reactor. 

10. The method of claim 9, Wherein the single reactor 
includes an injection column packed With a heated packing 
material Which provide activation energy for the reaction of 
hydrogen and oxygen. 

11. The method of claim 1, Wherein the oxygen containing 
layer is a silicon oxide layer. 

12. The method of claim 1, Wherein the oxygen containing 
layer is a nitrogen containing silicon oxide layer. 

13. The method of claim 1, Wherein a pressure of at most 
about atmospheric pressure is used to form Water vapor. 

14. The method of claim 1, Wherein a temperature of 
betWeen about 700 and 1000 degrees Centrigrade is used to 
form Water vapor. 

15. The method of claim 1, Wherein a temperature of at 
most about 700 degrees Centrigrade is used to form Water 
vapor. 


